CLAIMS 



1 . A method of detecting 



compnsing: 



10 



15 



20 



the presence of a target nucleic acid molecule 



a) 



providing: 

i) a cleaj^age means, 

ii) a source of a first target nucleic acid, said first target 
nucleic acid having a first region, a second region and a third region, 
wherein said first region is located adjacent to and downstream from 
said second region and wherein said second region is located adjacent to 
and do^^^isffeam f^^ said third region; 

iii) a firj^^igonucleotide having a 5' and a 3' portion 
whereiKs^d ^^iSortien^ said first oligonucleotide contains a sequence 

to said secjind region of said first target nucleic acid and 
poiji0ir of said first oligonucleotide contains a sequence 
to said third region of said first target nucleic acid; 
second oUgonucleotide having a 5' and a 3' portion 
portion of said second oligonucleotide contains a 
ementary to said first region of said first target nucleic 



complemenmry 
wherein said 



complementary 
iv) 2 
wherein said 5' 
sequence comp 

acid and wherein said 3' portion of said second oligonucleotide contains 
a sequence complementary to said second region of said first target 
nucleic acid; 
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v) a source ona second target nucleic acid, said second 
target nucleic acid having k first region, a second region and a third 
region, wherein said first itegion is located adjacent to and downstream 
from said second region ar d wherein said second region is located 
adjacent to and downstream firom said third region; 

vi) a third oligonucleotide having a 5' and a 3' portion 
wherein said 5' portion off said third oligonucleotide contains a sequence 
complementary to said sebond regioaof said second target nucleic acid 
and wherein said 3' port^wTof saidjirird oligonucleotide contains a 



sequence comple 

nucleic acid; 

b) generatin 
portion of said first oligori 
and wherein at least said 5 ' 
to said first target 



Mary to sajjdrmird region of said second target 



firt 



1 



nucl( 



t cleavage stracture wherein at least said 3' 
otide is apifealed to said first target nucleic acid 
pbrtipiTof said second oligonucleotide is annealed 
ci< I and wherein cleavage of said first cleavage 
structure occurs via said clea\ age means thereby cleaving said first 
oligonucleotide to generate a fourth oligonucleotide, said fourth oligonucleotide 
having a 5' and a 3' portion wherein said 5' portion of said fourth 
oligonucleotide contains a seduence complementary to said first region of said 
second target nucleic acid an< wherein said 3' portion of said fourth 
oligonucleotide contains a sec uence complementary to said second region of 
said second target nucleic aciii; 
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c) generating a se 
said at least said 3' portion of 
second target nucleic acid and 



ond cleavage structure under conditions wherein 
said third oligonucleotide is annealed to said 
wherein at least said 5' portion of said fourth 



oligonucleotide is annealed to said second target nucleic acid oligonucleotide 
and wherein cleavage of said second cleavage structure occurs to generate a 
fifth oligonucleotide, said fiftn oligonucleotide having a 3'-hydroxyl group; and 



d) detecting said fifth oHgonucleotide. 



2. 



The method of Claim 



between eleven and fifteen nucleo 



specific nuclease. 




rein seM first oligonucleotide has a length 



3. The method of (CMmfT, wherein jsaid cleavage means is a structure- 



4. The method qfJSimm 3, wherein said structure-specific nuclease is a 



thermostable structure-specific nucl 



sase. 



5. The method of Clair i 4, wherein said thermostable structure-specific 
nuclease is a Pyrococcus woesii FI N- 1 endonuclease. 



6. The method of Claim 1, wherein one or more of said first, second, and 



said third oligonucleotides contain | dideoxynucleotide at the 3' terminus. 
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7. 

comprises: 



The method of Claim u, wherein said detecting said fifth oUgonucleotide 



a) incubating said 



fifth oUgonucleotide with a template-independent 



polymerase and at least one labelled nucleoside triphosphate under conditions 
such that at least one labelled nucleotide is added to the 3'-hydroxyl group of 
said fifth olignucleotide to generate a labelled fifth oligonucleotide; and 

b) detecting the pi esence of said labelled fifth oligonucleotide. 

8. The method of Claim/?, whgDsin said template-independent polymerase 
is selected fi-om the group consistin^/df terrginal deoxynucleotidyl transferase and poly 
A polymerase. 

9. The method of Clair i^TwBiffein said third oligonucleotide contains a 5' 
end label, said 5' end label befikg ^ differ^ label than the label present upon said 
labelled nucleoside triphosphate. 

10. The methcyk^ Claiijn 1, wherein said detecting said fifth oligonucleotide 
comprises: 

a) incubating si id fifth oligonucleotide with a template-independent 
polymerase and at least om nucleoside triphosphate under conditions such that 
at least one nucleotide is added to the 3'-hydroxyl group of said fifth 
oligonucleotide to generate a tailed oligonucleotide; and 

b) detecting the presence of said tailed fifth oligonucleotide. 
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1 1 . The method of Claim 1 



is selected from the group consisting 
A polymerase. 



0, wherein said template-independent polymerase 
3f terminal deoxynucleotidyl transferase and poly 



5' end label. 



12. The method of Claim 1 1, wherein said third oligonucleotide contains a 



10 



15 



20 



13. The method of Claim /Ljivherehrsmd detecting said fifth oUgonucleotide 



comprises: 



a) 



(roviding: 

said ffftji^ligonucleotide; 

ii) 



a Q0xm(SsiSon cohiprising two single-stranded nucleic 
acids anneal\d\so a^ to define jc single-stranded portion of a protein 
binding regiom 

iii) a nupdx: acid producing protein; 
b) expogitl^s id fifth oligonucleotide to said single-stranded portion 
of said proteija^^ding re ;ion under conditions such that said nucleic acid 
produci;>gprotein binds to said protein binding region and produces nucleic 
acid. 



14. The method of Claim 13, wherein said single-stranded portion of said 

protein binding region comprises: 

a) a first sinj ;le continuous strand of nucleic acid comprising a 
sequence defining the template strand of an RNA polymerase binding region; 
and 



- 398 - 



b) a second singleVontinuous strand of nucleic acid having a 5' and 
a 3' end, said second nucleic a(id comprising a region complementary to a 
portion of said first nucleic aci( I, wherein said second nucleic acid is annealed 
to said first nucleic acid so as jo define said single-stranded portion of said 
protein binding region. 

15. The method of Claim 4.4, wherein said protein binding region is a 
template-dependent RNA polymeras^ bindingjifi^on. 

16. The method of Q6ijxi 15, whefein said template-dependent RNA 
polymerase binding region if the TV ^NA polymerase binding region. 



10 



15 



20 



17. The methodloXciaiftn 1, wWein said detecting said fifth oligonucleotide 



eompnses: 



a) providj 

said fifth oligonucleotide; 

ii) a single continuous strand of nucleic acid comprising a 
sequence defining a single strand of an RNA polymerase binding region; 

iii) a te mplate-dependent DNA polymerase; 

iv) a te mplate-dependent RNA polymerase; 

b) exposing s iid fifth oligonucleotide to said RNA polymerase 
binding region under conaitions such that said fifth oligonucleotide binds to a 
portion of said single strahd of said RNA polymerase binding region; 
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c) exposing said bfeund fifth oligonucleotide to said template- 
dependent DNA polymerase under conditions such that a double-stranded RNA 
polymerase binding region is produced; and 

d) exposing said dc uble-stranded RNA polymerase binding region 
to said template-dependent RNA polymerase imder conditions such that RNA 
transcripts are produced. 



18. The method of Claim 17 further comprising detecting said RNA 



transcripts. 



The method of 



polymerase is the T7 RNApolymera je. 



A method of deteqtiM the presence 




jmplate-dependent RNA 



target nucleic acid molecule 



comprismg: 



providing: 
i) a c 

a sourc 
feic acid having a 
fourth region, whereii 
downstream from sai 
adjacent to and do 



means, 

of a first target nucleic acid, said first target 
first region, a second region, a third region and a 
said first region is located adjacent to and 
second region, said second region is located 
eam fi-om said third region and said third region 



is located adjacent to and downstream from said fourth region; 

iii) a first oligonucleotide complementary to said fourth 
region of said first tarj^et nucleic acid; 
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iv) a second oligonucleotide having a 5' portion and a 3' 
portion wherein said 5' porion of said second oligonucleotide contains a 
sequence complementary to said second region of said first target 
nucleic acid and wherein safid 3' portion of said second oligonucleotide 
contains a sequence complementary to said third region of said first 

target nucleic acid; 

iv) a third olig|)nucleotide having a 5 ' and a 3 ' portion 



wherein said 5' portion o 
complementary to sai 
wherein said 3' po 
complementary to 
v) as 
target nucleic acid 
region, wherein said 
from said seco 



L^thjlrd oligonucleotide contains a sequence 
st regi&n of said first target nucleic acid and 
ion 6f 5^id third oligonucleotide contains a sequence 
said i^nd relgion of said first target nucleic acid; 
ce fof a sec/ind target nucleic acid, said second 
vifng a/first region, a second region and a third 
t region is located adjacent to and downstream 
n and wherein said second region is located 



regi 

adjacent to and downstream from said third region; 

vi) a fourtti oligonucleotide having a 5' and a 3' portion 
wherein said 5' portion of said fourth oligonucleotide contains a 
sequence complemer tary to said second region of said second target 
nucleic acid and wh< jrein said 3 ' portion of said fomth oligonucleotide 
contains a sequence jcomplementary to said third region of said second 
target nucleic acid; 
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b) generating a firsl cleavage structure wherein said first 
oligonucleotide is annealed to s aid fourth region of said first target nucleic acid 
and wherein at least said 3' portion of said second oligonucleotide is annealed 
to said first target nucleic acidf and wherein at least said 5' portion of said third 
oligonucleotide is annealed to! said first target nucleic acid and wherein 
cleavage of said first cleavage structure occurs thereby cleaving said second 
oligonucleotide to generate al fifth oUgonucleotide, said fifth oligonucleotide 
having a 5' and a 3' portion wherein said 5' portion of said fifth 
oligonucleotide contains a sdquepGe^ompleraentary to said first region of said 
second target nucleic acid aj(d wherein said 3' portion of said fifth 
oligonucleotide contains /a scquen<^ complementary to said second region of 
said second target nuc^ic a<?i>^ 

xleavage structure xmder conditions wherein 
said at least said 3' liortion jof saidifourth oUgonucleotide is annealed to said 
second target nucleici\cid a^id j^erein at least said 5' portion of said fifth 



c) 



generating 



* nucleicl\cid aJid^ 
ide is aiiiyal©d"1o sai 



oligonucleotide is axiAM^'lo said second target nucleic acid and wherein 
cleavage of said second clea ^age structure occurs to generate a sixth 
oligonucleotide, said sixth o: igonucleotide having a 3'-hydroxyl group; and 



d) detecting said 



sixth oligonucleotide. 



21. A method of detectir g the presence of a target nucleic acid molecule 



compnsing: 



a) 



providing: 

i) a cleavage means. 
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ii) a source of a target nucleic acid, said target nucleic acid 
having a first region, a second region and a third region, wherein said 
first region is located adjacent to and downstream from said second 
region and wherein said seabnd region is located adjacent to and 
downstream from said thira region; 

iii) a first oUgomucleotide having a 5' and a 3' portion 
wherein said 5' portion of/ said first oligonucleotide contains a sequence 
complementary to said seiond region of said target nucleic acid and 
wherein said 5' portion ojKpid-first oUgonuceotide contains a region of 
self-complementarit)raM wherem said 3' portion of said first 
oligonucleotide co/toins |a seqji^nce complementary to said third region 
of said target nu< 

igonucyotide having a 5' and a 3' portion 
(econd oligonucleotide contains a 
'said first region of said target nucleic acid 



iv) a iecond 
wherein said 5' 
sequence complei 



sequence ^edmplementarj 



and wherein said S^Jt^^ of said second oligonucleotide contains a 



acid; 



to said second region of said target nucleic 



v) a third oligonucleotide having a 5' and a 3' portion 



wherein said 3' portion of said third oligonucleotide contains a sequence 



complementary to said 5 
b) generating a first 



25 



portion of said first oligonucleotide; 
cleavage structure wherein at least said 3' 
portion of said first oUgonucleotide is annealed to said target nucleic acid and 
wherein at least said 5 ' portion of said second oUgonucleotide is annealed to 
said target nucleic acid and wherein cleavage of said first cleavage structure 
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occurs thereby cleaving said first oligonucleotide to generate a fourth 
oligonucleotide, said fourth oligonucleotide having a first region, a second 
region and a third region, whe/ein said first region is located adjacent to and 
upstream of said second regiom and wherein said second region is located 
adjacent to and upstream of siid third region and wherein said third region of 
said fourth oUgonucleotide cdntainsja a region of self-complementarity; 

c) generating a seednd cleavage structure under conditions wherein 
said at least said 3' portio^iTof saijj third oUgonucleotide is annealed to said first 
region of said fourth oUfeoAucLrotide and wherein at least said 5 ' portion of 
said fourth oligonucleotidc/ts anjieated to said second region of said third 
olignucleotide and whej^lsaid third /egion of said foxirth oligonucleotide 



forms a hairpin struc 
structure occurs to 



e /and wherdn cleavage of said second cleavage 
geWerjite y£i&h oligonuceotide, said fifth oligonucleotide 



having a 3' -hydroxy 1 



d) 



cting said fifth oligonucleotide. 



up; and 



22. A method of detecting the presence of human cytomegalovirus nucleic 
acid in a sample comprising: 

a) providing 

i) a < jleavage means. 
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ii) a sample susp< icted of containing human cytomegalovirus 
target nucleic acid, said target nucleic acid having a first region, a 
second region and a third region, wherein said first region is located 
adjacent to and downstreani fi'om said second region and wherein said 
second region is located adjacent to and downstream from said third 
region; 

iii) a first ohgonucleotide having a 5' and a 3' portion 
wherein said 5' portion oflsaid/^st oligonucleotide contains a sequence 
complementary to said sea0nd region of said target nucleic acid and 
wherein said 3' portion /of said fj^t oligonucleotide contains a sequence 
complementary to saia third r^ion of said target nucleic acid; 

iv) a second opigpjil^^ Jiaving a 5 ' and a 3 ' portion 
wherein said 5' poiftiqii^f said secon^ligonucleotide contains a 



sequence complem 
and wherein said 3 
sequence complem 
acid; 

;^erating 



St region of said target nucleic acid 
lion j>r said second oligonucleotide contains a 
it^rf to said second region of said target nucleic 



b) generating a cleavage structure wherein at least said 3 ' portion of 
said first oUgonucleotide is anmealed to said target nucleic acid and wherein at 
least said 5' portion of said second oUgonucleotide is annealed to said target 
nucleic acid and wherein clea\ age of said cleavage structure occurs via said 
cleavage means to generate nc n-target cleavage products, each non-target 
cleavage product having a 3' lydroxyl group; and 

c) detecting said r on-target cleavage products and thereby detecting 
the presence of human cytomegalovirus nucleic acid in said sample. 
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23. The method of Claim 22, wherein said first oligonucleotide has a length 



between eleven and fifteen nucleotides/. 



24. The method of Claim 
structure-specific nuclease. 



2, wherein said cleavage means is a thermostable 



25. The method of Claim M^^^ein said nuclease is a Pyrococcus woesii 



FEN-1 endonuclease. 



26. The method of CM] 



i^Kein one or more of said first and said 



10 



15 



second oligonucleotides contain a dideoxynwleotide at the 3' terminus. 

27. The method ofl^aj^i 22, wherein said detecting said non-target 

cleavage products comprise^ 

a) i^i6ubating sAid non-target cleavage products with a template- 
independent polymerase and at least one labelled nucleoside triphosphate under 
conditions such that at least one labelled nucleotide is added to the 3'-hydroxyl 
group of said non-target cl savage products to generate labelled non-target 
cleavage products; and 

b) detecting th| presence of said labelled non-target cleavage 

products. 
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28. The method of Claim 22,/ wherein said detecting said non-target 

cleavage products comprises: 

a) incubating said nfon-target cleavage products with a template- 
independent polymerase and atl least one nucleoside triphosphate under 
conditions such that at least oije nucleotide is added to the 3'-hydroxyl group of 
said non-target cleavage predicts to generate tailed non-target cleavage 
products; and 

b) detecting the p^es§H$^e of said tailed non-target cleavage products. 



10 



15 



20 



29, The method of Clgil 
cleavage products comprises: 

a) providi 

i) 



wlierein said detecting said non-target 



ii) 



acids 



on-target cleavage products; 
position comprising two single-stranded nucleic 
ealed so afc to define a single-stranded portion of a protein 



a coi 



binding region; 

iii) a niicleic acid producing protein; 

b) exposing i^id non-target cleavage products to said single- 
stranded portion of said protein binding region under conditions such that said 
nucleic acid producing jprotein binds to said protein binding region and 
produces nucleic acid. 
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30, The method of Claim 29, V^^herein said single-stranded portion of said 
protein binding region comprises: 

a) a first single continiious strand of nucleic acid comprising a 
sequence defining the template stf and of an RNA polymerase binding region; 



and 



b) a second single co itinuous strand of nucleic acid having a 5' and 
a 3 ' end, said second nucleic aciii comprising a region complementary to a 
portion of said first nucleic acid! wherein said second nucleic acid is aimealed 
to said first nucleic acid so as to defme saicy single-stranded portion of said 
protein binding region. 



3 1 . The method of Claim 29, wherein said protein binding region is a 
template-dependent RNA poljjmerase fefeKfiii^^ 



32. The method of Claim 
polymerase binding region is thesW 



1, wherdai said template-dependent RNA 
RNApolymerase binding region. 



33. The method^-ofClaim 22, wherein said detecting said non-target 



cleavage products 

a) 



pnses: 
providing: 

i) said nojn-target cleavage products; 

ii) a single ) continuous strand of nucleic acid comprising a 
sequence defining a single strand of an RNA polymerase binding region; 

iii) a templkte-dependent DNA polymerase; 

iv) a template-dependent RNA polymerase; 
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b) exposing said non-target cleavage products to said RNA 
polymerase binding region under conditions such that said non-target cleavage 
product binds to a portion of s^id single strand of said RNA polymerase 
binding region; 

c) exposing said bjbund non-target cleavage products to said 
template-dependent DNA polymerase under conditions such that a double- 
stranded RNA polymerase binding region is produced; 

d) exposing said pouble-stranded RNA polymerase binding region 
to said template-dependent ^NA^pdljSi^ase under conditions such that RNA 
transcripts are produced. 



34. A method of de/ecti 
acid in a sample comprising: 

a) providi] 



^feseiifce of human cytomegalovirus nucleic 



A)'^^,^_J^P^^S^ means, 

ii) a sample suspected of containing human cytomegalovirus 

target nucleic acic , said target nucleic acid having a first region, a 
second region, a t lird region and a fourth region, wherein said first 
region is located adjacent to and downstream from said second region, 
said second region is located adjacent to and downstream from said 
third region and said third region is located adjacent to and downstream 
from said fourth region; 

iii) a ; irst oligonucleotide complementary to said fourth 
region of said target nucleic acid; 
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iv) a second oligonucleotide having a 5' portion and a 3' 
portion wherein said 5' poixion of said second oligonucleotide contains a 
sequence complementary to said second region of said target nucleic 
acid and wherein said 3' nortion of said first ohgonucleotide contains a 
sequence complementary to said third region of said target nucleic acid; 

v) a third oligpnucleotide having a 5' portion and a 3' 



portion wherein said 5' p 
sequence complementary 
and wherein said 3' porti 
sequence complementa 
acid; 



rtion of-i$ai3l third oligonucleotide contains a 
to said first region of said target nucleic acid 

of sgfa third oligonucleotide contains a 
to smd second region of said target nucleic 



b) generating a /cleav age strucUj^ wherein said first oligonucleotide 
is annealed to said fourth npgion of^aia target nucleic acid and wherein at least 
said 3' portion of said secqid^^ligonucleotide is annealed to said target nucleic 
acid and wherein-trtleast said 5] portion of said third oligonucleotide is 



aimealed to said target nucleic 



products, each non-target cleav 



cid and wherein cleavage of said cleavage 



structure occurs via said cleavage means to generate non-target cleavage 



ge product having a 3' hydroxyl group; and 



c) detecting said no i-target cleavage products and thereby detecting 



the presence of hirnian cytomeg 



alovirus nucleic acid in said sample. 
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